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. , Akahira, Takahashi and Takeuchi
$([\mathrm{A}\mathrm{T}\mathrm{T}97])$ , 1
. , $T$ ,
$\theta=\theta_{0}$ $\phi$
$\phi(T)=$
. $c_{1}(\theta_{0}),$ $c_{2}(\theta 0)$ , $0<\gamma_{i}(\theta_{0})<$
$1(i=1,2)$ $([\mathrm{L}86])$ . $T$ $(0,1)$ –
$U$ , $\phi$ , $\mathrm{Y}:=T+U$
$\phi^{*}(\mathrm{Y})=\{$
1 $\mathrm{Y}<c_{1}(\theta_{0})+\gamma_{1}(\theta_{0})$ , $\mathrm{Y}>c_{2}(\theta 0)-\gamma_{2}(\theta_{0})+1)$ ,
$0$ $*\emptyset \mathrm{f}\mathrm{f}\mathrm{i}$
. , 1 $\phi^{*}$
Edgeworth ,
, 2 , , 2 ,
([ATT97], [T98]).
2. 1
, $X_{1},$ $\cdots,$ $X_{n},$ $\cdots$
$f(x, \theta)=h(x)\exp\{\eta(\theta)x-c(\theta)\}$ $(x=0,1,2, \cdots)$
1101 1999 1-31 1
1 . $\theta\in \mathrm{R}^{1}$ $\eta(\theta),$ $C(\theta)$
, $h(x)$ . , $\mu(\theta)$ , $\sigma^{2}(\theta)$ ,
$r$ $\kappa_{r}(\theta)$ , $T:=\Sigma_{i1}nX=i$ . $T$
$Z_{\mathrm{n}}= \frac{T-n\mu(\theta)}{\sqrt{n}\sigma(\theta)}$
, $Z_{n}$ $r$ $n^{-(r/2}$) $+1\beta_{r}(\theta)$ .
$\beta_{r}(\theta)=\hslash r(\theta)/\{\sigma(\theta)\}^{\mathrm{r}}$
. $H$ : $\theta=\theta_{0}$ $K$ : $\theta\neq\theta_{0}$
, $\alpha$ - (UMPU)
$\phi(T)=\{$
1 $(T<t_{1}, T>t_{2})$ ,
$u_{i}$ $(T=t_{i})$ $(i=1,2)$ ,
$0$ $(t_{1}<T<t_{2})$
(1)
$([\mathrm{L}86])$ . $t_{1},$ $t_{2},$ $u_{1},$ $u_{2}$
$E_{\theta_{0}}[\emptyset(\tau)]=\alpha$ , $E_{\theta_{0}}[T\phi(T)]=n\alpha\mu(\theta_{0)}$ (2)
. $U$ $[0,1]$ - , $T$
, $Y:=T+U$ (1) $\mathrm{Y}$
$\phi^{*}(Y)--\{$
1 $(Y<t_{1}+u_{1}, Y>t_{2}’-u_{2}+1)$ ,
$0$ $(t_{1}+u_{1}\leq Y\leq t_{2}-u_{2}+1)$
(3)
. $\underline{y}(\theta_{0}):=t_{1}+u_{1}-(1/2),$ $\overline{y}(\theta_{0})$ $:=$
$t_{2}-u_{2}+(1/2)$ , $\underline{y}(\overline{\theta})=Y,$ $\overline{y}(\underline{\theta})=Y$ , $1-\alpha$ $\theta$
$[\underline{\theta}(Y),\overline{\theta}(\mathrm{Y})]$ .
, Edgeworth $\underline{\theta}(Y)$ , $\overline{\theta}(\mathrm{Y})$ $([\mathrm{A}\mathrm{T}\mathrm{T}97])$ .











, $u_{\alpha}$ $N(0,1)$ 100\alpha % .
3 . ,
.





$\underline{y}(\theta),$ $\overline{y}(\theta)$ 3 , $\theta$ , $\underline{y}(\theta):=t_{1}+u_{1}-(1/2)$ ,




2. $\underline{y}(\theta),$ $\overline{y}(\theta)$ 1 , 2 .
$\underline{y}(\theta)=n\tilde{\mu}-\sqrt{n}\sigma u_{\alpha/2}+o(\Gamma n)$ ,
(5)
$\overline{y}(\theta)=n\mu+\sqrt{n}\sigma u_{\alpha}/2+o(\sqrt{n})$ .
$\underline{y}(\theta)=n\mu-\sqrt{n}\sigma u\alpha/2+\frac{1}{6}\sigma\beta \mathrm{a}^{u^{2}}\alpha/2^{+}o(1)$ ,
(6)
$\overline{y}(\theta)=n\mu+\sqrt{n}\sigma u_{\alpha}/2+\frac{1}{6}\sigma\beta 3u^{2}\alpha/2^{+O}(1)$ .
$\underline{y}(\theta),$ $\overline{y}(\theta)$ 3 2 .
3















. $\hat{u}_{1}$ $\hat{u}_{2}$ (6) $f^{}$. $\underline{y}(\theta)=t_{1}+u_{1}-(1/2),$ $\overline{y}(\theta)=t2^{-u}2+(1/2)$
$u_{1},$ $u_{2}$ .
3.
, $t$ , $0\leq u<1$ , , $y:=i+u$
$F_{n}(y)$ $:=$ $P_{\theta}\{Y\leq t+u\}=P_{\theta\{-}\tau n\leq t1\}+uP\theta\{\tau n=t\}$




$F_{n}(t_{2}-u_{2}+1)-F_{n}(t_{1}+u_{1})$ $=$ $1-\alpha$ ,
$M_{n}(t_{2}-u_{2}+1)-M_{n}(t_{1}+u_{1})$ $=$ $n\mu(\theta_{0})(1-\alpha)$
. $\mu(\theta_{0}),$ $\sigma(\theta_{0}),$ $\beta,(\theta 0)$ $\mu,$ $\sigma,$ $\beta_{r}$
. , $n$ $|t-n\mu|/\sqrt{n}\sigma$ ,
$F_{n}(y)$ $’=$. $(1-u)P\{Z_{n}\leq z’\}+uP\{Z_{n}\leq z\}$ (9)
$=$ $(1-u)[ \Phi(z’)-\phi(z’)\{\frac{\beta_{3}}{6\sqrt{n}}(z^{\prime 2}-1)+\frac{\beta_{4}}{24n}(z-\prime 33z’)$


























. $H_{j}(x)$ $i$ , $H_{j}(X)=\{(-d/dx)^{j}\emptyset(X)\}/\phi(x)$
$(j=0,1,2, \ldots)$ , $j=2,3,$ $\cdots$






. $G$ $J$ $\mathrm{a}\text{ }\mathrm{A}\mathrm{a}\text{ }hk\epsilon$ 6&
$(1-u)G(t)+uG(t+h)$
$=$ $G(t+uh)+ \frac{1}{2}u(1-u)h^{2\prime\prime}G(t+uh)+o(h^{2})$

















$z_{1}^{*}$ $:=$ $(t_{1}+u_{1^{-}} \frac{1}{2}-n\mu)/(\sqrt{n}\sigma)$ ,
$z_{2}^{*}$ $:=$ $(t_{2}-u_{2}+ \frac{1}{2}-n\mu)/(\sqrt{n}\sigma)=\{t_{2}.+(1-u_{2})-\frac{1}{2}-n\mu\}/(\sqrt{n}\sigma)$
, $\triangle_{1}:=z_{1}^{*}+u_{\alpha/2},$ $\triangle_{2}:=z_{2}*-u_{\alpha/2}$ , $\Delta_{\mathrm{A}}\tau=O(1/\sqrt n3,$ $\triangle_{2}=O(1/\sqrt n3$
. $u_{\alpha}$ $N(\mathrm{O}, 1)$ 100% .
$\Phi(z_{1}^{*})$ $=$ $\Phi(-u_{\alpha/2})+\phi(-ua/2)\Delta_{1}+\frac{1}{2}\phi’(-u_{\alpha/2})\Delta_{1^{2}}+O(\frac{1}{n})$
$=$ $\frac{\alpha}{2}+\phi(u_{\alpha}/2)\Delta 1+\frac{1}{2}u_{\alpha/}2\emptyset(u\alpha/2)\Delta 1^{2}+O(\frac{1}{n})$ ,
$\Phi(z_{2}^{*})$ $=$ $1- \frac{\alpha}{2}+\phi(u\alpha/2)\Delta_{2}-\frac{1}{2}u\alpha/2\emptyset(u/2)\alpha\Delta 2^{2}+O(\frac{1}{n})$ ,
$(z_{1}^{*2}-1)\emptyset(_{Z_{1}^{*}})$ $=$ $(u_{\alpha/2}^{2}-1) \emptyset(u/2)\alpha+(u^{3}-\alpha/23u\alpha/2)\phi(u/2)\alpha 1\mathit{0}\Delta+(\frac{1}{\sqrt{n}})$ ,
$(_{Z_{2}^{*2}}-1)\phi(_{Z_{2}^{*}})$
.



















$\Delta_{2}-\triangle_{1}$ $=$ $\frac{1}{2}u_{\alpha/2}(\Delta_{1}2+\Delta 2)2$ (19)





. , (15), (17)
$0$ $=$ $M_{n}(t_{2}+(1-u_{2}))-n\mu F_{n}(t_{2}+(1-u_{2}))$ (20)
$-\{M_{n}(i_{1}+u_{1})-n\mu Fn(t1+u_{1})\}$
$=$ $- \sqrt{n}\sigma[\phi(z_{2}^{*})-\emptyset(Z^{*})1+\frac{\beta_{3}}{6\sqrt{n}}\{z_{2}^{*3}\phi(Z_{2}*)-Z_{1}*3\emptyset(_{Z_{1})\}}*$
$+ \frac{1}{2n\sigma^{2}}\phi(ua/2)(u/2-2\alpha 1)$ $\{u_{2}(1-u2)-u_{1}(1-u_{1})\}]+O(\frac{1}{\sqrt{n}})$
.
$z_{1}^{*3} \phi(_{Z_{1}^{*}}).=\wedge-u_{\alpha/2}^{34}\emptyset(u_{\alpha}/2)-(u_{\alpha}/2^{-}3u_{\alpha}/2)2\emptyset(u\alpha/2)\Delta.1+O(\frac{1}{\sqrt{n}})$ ,
$z_{2}^{*3}\phi(z_{2}^{*})$ $=u_{\alpha/}^{\mathrm{s}} \emptyset 2(u_{\alpha/2})-(u_{\alpha}/2^{-}3u_{a}/2)42\emptyset(u/2)\alpha 2\mathit{0}\Delta+(\frac{1}{\sqrt{n}})$
$z_{2}^{*33}\emptyset(Z_{2})*-Z_{1}\emptyset*(z_{1}^{*})$ (21)















$\Delta_{1}$ $=$ $\frac{\beta_{3}}{6\sqrt{n}}u_{\alpha/2^{-}}^{2}\frac{u_{\alpha/2}}{2}\Delta 1^{2}-\frac{1}{4u_{a/2}}(\Delta_{2}2-\Delta 1^{2})$
$+ \frac{\beta_{3}}{6\sqrt{n}}(u_{a/2}^{3}-3u_{\alpha}/2)\Delta_{1^{-}}\frac{\beta_{4}}{24n}(u_{\alpha/2}^{s}2-3u_{\alpha}/)$
$- \frac{\beta_{3}^{2}}{72n}(u_{\alpha//}^{5}102^{-}u_{\alpha}^{3}2+15u_{\alpha/2})-\frac{1}{24n\sigma^{2}}\{12u1(1-u1)-1\}u\alpha/2$
$- \frac{1}{4n\sigma u_{\alpha/2}2}\{u_{2}(1-u_{2})-u_{1}(1-u_{1})\}+O(\frac{1}{n})$ ,





$\Delta_{1}$ $=$ $\frac{\beta_{3}}{6\sqrt{n}}u_{a/2}^{2}+\frac{\beta_{3}^{2}}{72n}(4u_{\alpha}^{3}/2-15u/\alpha 2)..\cdot$
$- \frac{\beta_{4}}{24n}(u^{3}/2-\alpha 3u\alpha/2)-\frac{1}{24n\sigma^{2}}\{12u1(1-u1)-1\}u_{\alpha}/2$









4.1. 2 , Poisson
$X_{1},$
$\cdots,$ $X_{n},$ $\cdots$
$f_{1}(x,p)=p^{x}q^{k-x}$ $(X=0,1, \cdots, k;0<p<1, q=1-p)$
2 $B(k,p)^{\text{ } ^{ }}.$
.
$\tau_{:=}\sum_{i=1}nxi$ $B(nk,p)$
, $B(1,p)$ , $k=1$
$\kappa_{1}(p)=\mu(p)=p$, $\kappa_{2}(p)=\sigma^{2}(p)=pq$ ,
$\kappa_{3}(p\grave{)}=pq(q-p), \kappa_{4}(p)=pq(1-6pq)$ ,
, $p^{=0.1,\mathrm{o}}.2,0.3,$ $\mathrm{o}.4,$ $\mathrm{o}.5,$ $\alpha=0.05$ (2) $t_{1}+u_{1}-(1/2)$ ,
$t_{2}-u_{2}+(1/2)$ (4), (5), (6), (7), (8) ( 1\sim
6 ( $\mathrm{p}=0.2,$ $\mathrm{o}.3,0.5$ ) $)$ .




$P$ . , $\Delta_{1},$ $\Delta_{2}$ $\Delta_{1}^{0},$ $\Delta_{2}^{0}$
,
, $n=20$ $[t_{1}+u_{1}-(1/2), t_{2}-u_{2}+(1/2)]$ ( 1
).
, $X_{1},$ $\cdots,$ $X_{n},$ $\cdots$
$f_{2}(x, \lambda)=\frac{e^{-\lambda}\lambda^{x}}{x!}$ $(x=0,1,2, \cdots ; \lambda>0)$
Poisson $Po(\lambda)$ . $T:= \sum_{i=1}nxi$ $Po(n\lambda)$ , $Po(\lambda)$
4 $*_{=\mathrm{L}}$
$\kappa_{1}(\lambda)=\kappa_{2}(\lambda)=\kappa_{3}(\lambda)=\kappa_{4}(\lambda)=\lambda$
, $\alpha=0-.05$ , $\underline{y}(\theta),$ $\overline{y}(\theta)$





$\lambda$ . $n=20$ $\Delta_{1},$ $\Delta_{2}$ $\triangle_{1}^{0}$ ,
$\Delta_{2}^{0}$ ( 2 ).
11
12
$\text{ }3.2\prime \mathrm{R}^{\text{ }}J^{\backslash }J\text{ }B(n,p)\sigma)\text{ _{}\mathfrak{Q}}^{\mathrm{A}_{\text{ }}}\underline{y}(p)\sigma)\ovalbox{\tt\small REJECT} \text{ _{}\grave{1}\mathrm{p}|1}’\lrcorner\backslash arrow\ovalbox{\tt\small REJECT}\not\equiv(p=0.3,$$\alpha=0.05$
$g4.2\text{ ^{ }}z?\text{ }\backslash B(n,p)q)\text{ ^{}\mathrm{A}}\mathrm{D}\text{ _{}\overline{y}}(p)a)\ovalbox{\tt\small REJECT}.\{\ovalbox{\tt\small REJECT} \text{ }\grave{1}\mathbb{E}\{\nu\lrcorner^{\backslash \text{ }}\overline{\overline{-}}k\#(p=0.3,$ $\alpha=0.05$
13
$\mathfrak{F}5.2\text{ ^{ }}\star \text{ }B(n,p)\text{ ^{}A}-\sim \text{ }\underline{y}(p)\text{ }\ovalbox{\tt\small REJECT} t\mathrm{F}\mathrm{g}_{\grave{\mathrm{I}}}\mathrm{f}\mathrm{f}\nu^{\backslash }\lrcorner\overline{-}\mathrm{a}^{\text{ }}\not\equiv(p=0.5, \alpha=0.05)$
14
15
$\mathrm{F}8$ . Poisson $k^{\backslash }\text{ }Po(\lambda)\text{ ^{}\mathrm{A}}\mathrm{D}\text{ }\overline{y}(\lambda)\text{ }\ovalbox{\tt\small REJECT}\{\mathrm{B}\llcorner\geq\grave{1}\mathrm{E}|\mathrm{j}_{\ovalbox{\tt\small REJECT}\not\equiv},\backslash \lrcorner\cdot(\alpha=0.05)$
16







$f_{3}(x,p)=p^{k}q^{x}$ $(x=0,1,2, \cdots ; 0<p<1, q=1-p)$
2 $NB(k,p)$ . $T:= \sum_{i1}nX=i$ $NB(nk,p)$
, $NB(1,p)$ , $k=1$ 4
$\kappa_{1}(p)=\mu(p)=\frac{q}{p}$ , $\kappa_{2}(p)=\sigma^{2}(p)=\frac{q}{p^{2}}$ ,
$\kappa_{3}(p)=\frac{q(1+q)}{p^{3}}$ , $\kappa_{4}(p)=\frac{q(1+4q+q^{2})}{p^{4}}$ ,
, $p=0.2,$ $\mathrm{o}.5,$ $\mathrm{o}.8,$ $\alpha=0.05$ $\underline{y}(p),$ $\overline{y}(p)$




, $n=10,20$ $\Delta_{1},$ $\Delta_{2}$ $\Delta_{1}^{0},$ $\Delta_{2}^{0}$
( 3, 4 ).
$X_{1},$ $\cdots,$ $X_{n},$
$\cdots$
$f_{4}(x,p)= \frac{ap^{x}}{x}$ $(x=1,2, \cdots ; 0<p<1)$
. $a=-1/\log q,$ $q=1-p$ .
4 $*\mathrm{z}$
$\kappa_{1}(p)=\mu(p)=\frac{ap}{q},$ . $\kappa_{2}(p)=\sigma^{2}(_{P})=\frac{ap(1-a_{\mathrm{P}})}{q^{2}}$ ,
$\kappa_{3}(p)=\frac{ap(1+p-3ap+2ap)22}{q^{3}}$ ,
$\kappa_{4}(p)=\frac{ap\{1+4p+p^{2}-4ap(1+p)+6a^{2}p-23a^{3}p^{3}\}}{q^{4}}-3\sigma^{4}(p)$ ,
, $p=0.2,$ $\mathrm{o}.5,$ $\mathrm{o}.8,$ $\alpha=0.05$ $\underline{y}(p),$ $\overline{y}(p)$
. – , $T:= \sum^{n}i=1x_{i}$
. $\underline{y}(p),\overline{y}(p)$ ,
18






( 5, 6 ).
, Wani and Lo $([\mathrm{W}\mathrm{L}75])$ $T$ 1
$([\mathrm{P}\mathrm{W}65])$ $\alpha=0.05,$ $n=10,15,20$ .
$n=15$ ,20 , (26) . ( 21, 22
).
19
$\text{ }9$ . $\text{ ^{ }2}\text{ _{}J}\text{ }+\text{ }NB(n,p)a)\text{ }\mathrm{D}\mathrm{A}\text{ }\underline{y}(p)a)\ovalbox{\tt\small REJECT}\int\overline{\llcorner}\Xi \text{ }\grave{1}\mathrm{E}W^{\backslash }\Lambda\ovalbox{\tt\small REJECT}\not\equiv(p=0.2, \alpha=0.05)$
20
$F11$ . $\text{ }2\text{ _{}7},\text{ }\backslash \text{ }JNB(n,p)^{\text{ } ^{}\mathrm{A}}\mathrm{D}\text{ }\underline{y}(p)a)\ovalbox{\tt\small REJECT} l\mathrm{F}\mathrm{a}\grave{1}\not\in|\downarrow’\lrcorner^{\backslash }\overline{\mathrm{z}}\mathrm{a}\not\equiv(p=0.5, \alpha=0.05)$
$g12$. $\text{ ^{ }2}\mathrm{I},\Xi,\text{ }\varpi^{\backslash }\text{ }NB(n,p)\text{ }\ovalbox{\tt\small REJECT}^{\mathrm{B}\mathrm{A}}\mathfrak{o}\sigma)\overline{y}(p)\sigma)\ovalbox{\tt\small REJECT}\dagger \mathrm{g}\mathrm{L}\text{ _{}\grave{\mathrm{J}}}\mathbb{E}\mathrm{f}\iota^{\backslash }\lrcorner’\ovalbox{\tt\small REJECT}\overline{-}\not\equiv(p=0.5, \alpha=0.05)$
21
$\text{ }13$ . $\text{ }2\prime \text{ }\backslash JJ\text{ }NB(n,p)\sigma)\text{ }\mathrm{D}\mathrm{A}\text{ }\underline{y}(p)^{\text{ }\ovalbox{\tt\small REJECT}}t\mathrm{F}\mathrm{g}_{\grave{\mathrm{J}}\mathrm{E}\mathrm{f}}\nu^{\backslash }\lrcorner\ovalbox{\tt\small REJECT}^{\text{ }}\not\equiv(p=08, \alpha=005)$
$\text{ }14$ . $\text{ _{ }2}\iota,\Xi_{J}^{\text{ _{}\mathrm{J}}}\backslash \text{ _{}NB}(n,p)\text{ _{}\overline{\Pi}}\wedge \text{ }\overline{y}(p)\text{ }\ovalbox{\tt\small REJECT}|\mathrm{F}$ $\grave{\mathrm{J}}\mathbb{E}\mathrm{i}1^{\backslash }\lrcorner^{\underline{-}},\overline{k}\mathrm{f}(p=0.8, \alpha=0.05)$
22
$V$
3. 2 $NB(10,p)$ [$t$ 1 1-\mbox{\boldmath $\sigma$} , t2\dashv ti\mbox{\boldmath $\sigma$} ]
$[\underline{p},\overline{p}](\alpha=0.05)$
– , $—–$





$g18$. $\mathrm{x}_{\backslash }$} $\text{ }\{\ovalbox{\tt\small REJECT} \text{ _{}JJ}\text{ }\backslash \text{ }\sigma)\text{ }\mathrm{A}\text{ }\mathrm{D}\overline{y}(p)\text{ }\ovalbox{\tt\small REJECT}\{\mathrm{F}\text{ _{}\grave{\mathrm{J}}}\mathrm{E}\{\nu\backslash \lrcorner\vec{\underline{-}}k^{\mathrm{p}}\not\equiv(p=0.5, \alpha=0.05)$
25
26
5. [$t_{1}\mathrm{R}_{1}-(1\rho)$ , t2\dashv \sim 2+\mbox{\boldmath $\sigma$} ]
$[\underline{p},\overline{p}]$ $(\alpha=0.05, n=10.)$
– , $—–$
6. [$t_{1}+u_{1}$ -\mbox{\boldmath $\sigma$} , $t_{2^{-u_{2}}}+(\mathrm{M})$ ]
, $\overline{p}$] $(\alpha=0.05, n=20)$
– , $—–$
27
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